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l^^^l^l R e —■ r — y 3 ^-ffi^s 2 0 2 0 

S4 0 0nmCD®HtCfct), LT^Sff /45 1 0 0 TiS 
1 0 00 g/'m2 / 2 4 h r ODfBHJCfeS Jjf y -7— 
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in^mi] TIEit (I) J-J;9]£^^tt5Re 
-"f—'y 3 >'<tt*5 2 0 2 0 0 n m<D^m\^h *) . T 
lE^C (II) izX'91^m^i^i>Rthi^^—v'-'y3'ym^ 
7 0 4 0 0 n m<Dfgm\^h •? ^ VX^m^i^ 1 0 
OTiMi 0 0 0 g/mZ /2 4h r (D^HtCfeS^ V ^ 
- 7 /V A b /.e 5 ^ i: t -r 5 ^^M^-^- h : 

(I) Re= (nx-ny) xd 

(II) Rth= { (nx + ny) /2—nz) Xd 

[gS*JB2l TIE^ (I) f-J:9:£^^^^Re 
-t"— >3 >'|jS;i5 2 0 75S2 0 0 nmW^ffll^lfctJs T 
IB^ (II) {ciU^^^tuSRthUi?'— r— ->3 
7 0 0 rniKDlSHJCfcSjHlJ -v— 7>f /V-At. 

1 0 0:7iMl 0 0 0 g/ra2 /2 4 h r CO^IStCfoSr 

(I) Re= (nx-ny) Xd 

(II) Rth= { (nx + ny) y'2 — nz] xd 

tiC'f'. nxf±. 7-{/uAmj^<r)mmu:fji^<om^^x 

9. o;'iS6 1. 5%©|KBt*>5-t>'Vo— ;^T-fe-r— 
t6i:x/-^^^o—^T±T—\' 1 0 oWMUi^Ml. 

0. O i;!>M2 0HSg|5-&tfwi:Sri^«t-r5if*«i 

1 L < »± 2 tc|S«(0^#li«->- h idSfliS 9 -g-l^ ^^i-T 
5 r t *#«!t t i-5iS5t«. 

i)Zt Sr#mt -rSif *^4 tclE4fe<0<S5ttR, 

IiS*3S7] ffi^l^tv li*«l'bb<»±2tr|B«(73 

[ IS^I 8 ] f&'sB-fe /I'tJ J: fj^ (Dmim^^&Wt $ - 
^<D^%m^b^Ji^m&^^-^SXi3':>X. 'Pfl< h h 

-^<r>m%m'^. BSjR«475£6ro5 t)(!Ot^-rH*'<ori 
S-t /Hiy »c 5 i 5 tdiea ^5 tu-Ci/ ^ 5 r i Sr^iSf i t- 5 



2 

(ti*J5 9l ?gB^B-fr/i'/!i5; OCB^-K. VA^- K 
/ji 5 J: 5 »-iaS S tv-c 1/ ^ 5 ci t Sr#« t i-5 fSS^^S 

So 

[0 0 0 1 1 
(0 0 0 2 1 

tt. 3t#«)^:/^ttdSiSiV^ (u^'-T*— >3i^m*siS>'^) 
8-5 0 2 0 6 ■§-i5r«f;if5«<0 J; 5 ^^^Wftv— h 
(0 0 0 3] 1-6 8 940 -g-^^gtCfi, 

StciStL. !|#M¥7- 1 9 12 1 7-g-i:^#*3j;t;?g)::l'im 

rpo 9 1 1 6 5 6 A2^-mmm\a^. mmx^t^±i^7' 

[0 0 0 4] 

it. iAmmx'hih(D(D. t^r^nm^tiihi^. myt 
m<om%s^ii^^TL. m&mmmfs.<^Mmi^i&TLx\.^ 

(St#t±t-ffitt. /)^om^f^t-mtLxi^%wi^m^L 
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(3) 

3 

10 0 0 5] 

tR©^S3tlgf-. TK^J-dSitAi-S:! t*sigST?fe2):i lo 

tt. TSBS; (I) (c:J;tJ3e^$H5Re f^-x-->3 
>'{tt*S2 07iS2 0 0 nmCD^Sfflt-fcl? X TlSsSi (II) 
twJ; ?)SaSiT'?)RthW'^— T'-ixg V'dlds? 07iS4 
OOnnKDiElltCfcO. ^: UTm**? 1 0 0 751i 1 0 
0 O g/m2 /2 4 h r <D®ia»Cfo-57Ky ^— ^-Y/V'A 

(I) Re= (nx-ny) Xd ^ 

(II) Rth= { (nx + ny) /a-nz) X d 

[0 00 6] Tfs^ (I) »-J;t)^S* 

3^5R e Ut?— X — VfildSZ 075M2 0 0 nmO® 
Ht;:fc«J. TIB^ (11) tcJ:t>]eSSSH5RthU;J'— 
— > 3 VfiSdS 7 0 71S 4 0 0 nm<0i5ia{-fc^>*°y 

h(^5iS**si 0 075M1 0 0 0 g/m2 4 h rCD 

(I) Re= (nx-ny) Xd 

(II) Rth= { (nx + ny) //2-nz) Xd 

[0007] *l8l^©3t#M«v- ^^J:*s^^r « 
rt, miiEo^K y -e— 7 -r yv/AasnF-ft;^ 5 9. 0 nm 6 

1. s'/o-efo^Hr/un— ;^T-fe7"— h. *5J:TJ«-Ir/H3 — 

10 0 0 8] IE(;i*fc*%?3lix M3tlS<^'>'^c < i 

jfe«^C*5V^T^d:. )t^t««v'- hcOJillfJlt iS^IKcOaS 
t t iptf(3 5 J: 5 twiaS ^ tvt 1/ ^ -5 C t so 



4 

)lico®§Wlt;55^«ettc4 5ai:^£?)J; 5tciSH$tbT 
[000 9] Mlw4fcSiJ(0*^PJf4. ?^a-fe/i'*5<tO«^: 
iSgfCtfofJ. fSa^-t/V'd^ OCB^-K. VA*-K 

[0 0 10] ;$:BjjM*t-*ii'^T:. r^K6<j»-a 
i£j . rugWfc^ftTj fc5v^f* r^®et)»-4 5" j t 

^*-f-5o :iro®ia«. ±4' ^ffix-fes:: t^^fi^Sb 
±3° *asx'fc.5::t*5$t,ic»i L<. ±2' * 

fjltSffl ( slow axis) J amtfr^i^^^ttj:^:^ 
rjl^BW ( fast axis) J f±StlT^;45*/ht =^^5 
bX r;@jgto (transmission axis) (tiSii^ 

[0 0 1 1 ] 

R e Ui?-f'-v'3 vffltiJzUfRthUi?— r-i^3 Vfit 
14. ^h,^^. TI3^ (I) *iJ:U« (II) -ejtSSH 

(I) Re= (nx-ny) Xd 

(II) Rth= { (nx + ny) /'2-nz) Xd 
(I) *ij;tf (II) ^^*^^/^T, nxtt. y^jvh.mti 

t), nyH. ^-f/i'ASrtcOjt^att^-lS] (ffi3Jf^*s*/h 
i:/£5:&|6l) (^S»T^-e*> f? . d»±. ^ffi^nm2:-f5 
^-f/VAroJS^-CfoS. ^fc. ^ (II) n z 

Tx Jlfy 7-l'-'V'A03R e UiJ'— r— i^a >'Wf4j&* 
6 3 3 nmX2 07ili2 0 0 nm-efo"? , -tUT, Rth 
U-^-X — Vffl*S7 0 7!?M4 0 0 n mJcSStBi-2)o 
[0 0 12] [jKD-^-^^^wA] 5|s:^B^{Cffll^5'Ky 
bX(i. ^iiSJ§i|5^5 8 0%J&(±T-fc5^ 

^jKy^-. iSp"p*T-h> (JSR (*f) M) *ij;t;5 
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''iif;4>*(f fens, ir/un— x^^/KU -r-i: LTfi. ir 

•l-=?-7-</VA(D*AS¥l^fi'^iE (DP) tt. 2 5 0jy, 
±T-*35r tdS$f^L<, 2 9 0£AJiT?fo5:i t;J5$f> 

— v^3 i^^ D-v iCiSMw/Mn (Mwti 

1. OTiSl. 7t?fc5r U<, 1. 375 

mi. 6 5-r^h^::.t^^^bi^fti-t.\^<. i. 471;^ 

1. tiiSftfcif^b^^ Ttc^BjrojKy-^-^ 

-f /VA t LTJi, i^-fbS^S 5 9. 0 nm. 61. 5 %T-fc 

ftSr^*-r5„ m^tmit. AS TM:D- 817-91 
^JSLTfcJ:V\ ^fc. iltMsp 7 - 3 3 3 4 3 3 -i-^Si^ 

f;iKttoJ:5l-^y-^-:7^/wA±frSf^S (T&t) 

L.< » 0. 2At7I>iil. 0/x-^?*>5 
[00131 [U^— X— v'a Vf&J^] sKy-^— 

AJC. g)::miitrFO 9 1 1 6 5 6 A 2 -g-Sq/^SJCfaifeSn 

^l^-fb-g-ifettx -fe/H3— ;^T-fe7^- MO OlfJISBfcM 

UT. 0. 0 175S2 0®4^f|50^iaT?^ffl-rSo 
iS-fk-^f^rt. -ir^i/D-xCT-fex— MO 0K»g»(cML 
T. 0. 0 5 7iMl 5K*$|5©$£iaT'^.Si-Sni:;a5jf 

*L<, 0. 175M1 0®l:tlJ<D|gHt?«effli-5wt*s 



0 75S 1 0 0 0 g /mZ / 2 4 h r "CfoS ^ 2: Ipfi^t. U 
3 0 b7!7M7 0 0 g/m2 /2 4 h r -CfcSr 

[0 0 151 TKy-^— (4oJ;t/fKa^B 

tt-fk-a-ife) ©J?^. isiosTKy-^-^-f/i-is 

ai*5o 7Ky-7-7W''i'A(Daatc:j;t3SS^/J5^!^cS 

;iS"rgB-^fo5. 7j?y-e— /i'A|;::?fe!jn?fiJS:iP^-CigS 
«SrWS-r5::^ifefi> ^Ky -^-^^/wAojiS^^HtSS*) 

J:!9§gf-PS-t?#2>. *fcs /Ky 7-fyvA4r?i^^ 

[0 0 1 61 3t#tt«7^/WA<^?iS<imfi. 
40 7 >f/u A (DKjt^fefl: (fi»l;%-fiy h=^^^ H?*'^* 

::i:tcJ:»3. ^<^iSS«S:PSi-2.::i:!iST-#5, jJfy 
■r— 7-r/wA<DiSf*a^'{c. M*tt©^SP?fi|Sr^*Pi- 
ixfi)tffiafSriS5<, ^»tci^*ttco^*p?fl=&^*p-f-HfljS 
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itfi. 1. 3. 5- hyTi^>-^T&5ri:;65if^L 
^.igM4 *3S:aifig) CD285M~294 : 

cDSiJ^ SSf+^. Sg^jBEfe, pii«»jfe) {;:i2 

*^^^T. J I s^*&j I s z 0 2 0 8. Blfe#tc:t«ev\ 

[0 0 171 [U-^— X — UcJ'-t'-v' 
(D^i. 2 7i^2 O-efcSr t*s»*U<. 2 7iMl2 

•a-, (b) *iis-e-cEife-f-5i&^*5j:tf (c) mnst: 

l^n^-g-ttff^fig-C^^it^) , ife-a-B8#.t*. (a) ~ 
(c) o^^-ri^-et J:!'''. 

[0018] ( a ) ©iffi-^^ ( -o£t±«05?«:K^©i^ 

visi, ^/yvs, y=sr/ y v-n. ^yyi^^-s. 

T'T^yv':/^. ;!7/W/<y-/Wil. Ti5'yi^>'iS. 

>/-/mtJJ:U5:afy y :/it;i5$f*Li/\ (b) w^^-g- 

[0 0 19] (c) Wi^SSSt.. ~ocD3$=#KilWj^m 
T/l"ir=Ui^S, T-'l'=^=^>'Sv -CO-, -O 

iz9jkir^ tan. &.T<om'^^<oM(o:^^(or^^M. M^z 

c 1 : -CO-O- 
c 2 : -CO-NH- 



(5) 

8 



c 3 






c 4 


-NH-CO-NH- 




c 5 


-NH-CO-O- 




c 6 


-o-co-o- 




c 7 






c 8 


- C O - T/U^^ ^':^- 




c 9 


-CO-T/^"ir^UV-NH- 




clO 


- C O - T/V>>-r:: U^-- O — 




cll 




O-CO 






c 12 


— O — T/^^ UV'— CO — O — T/l^^ U'^'— 0 — 


CO- 


-T>'V:^^'>-— 0— 




cl3 


-0-CO— T/^^^t^^-— CO— O- 




c 14 


-NH-CO-T/V>^^l/>^- 




c 15 


- O - C O - T/V^^^ l/>'- 




1 0 0 2 0 1 ^^mm:Sf6xxfm^mi'^. mmm 





v^Ttivv (f. c 

K Br. I) . b Kodrv'/K */Vx}f#v'/K v^T 
[ 0 0 2 1 J T/Vdf/wStDjgtSSm^SStt, 1 7!jM 8 Tfo 

v^Ttjiv, T/i'=¥=>'V'ao«»Jtc(±, i9^=./i., 1-7' 
[00 2 2] iilll»glTi^/V.S©^^J^-P|^|±, 1 753g 1 
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mmr 'yiviri^ i^m<o^mm^mi. i t^m i o -c* 5 

(0 0 2 31 T/v-^/i'^:*-SO^^M^-»H. 1 1 

g?T s KSo^iSl^^-iictt. 1 TiM 1 0 -efcs r i 

J;U5n-:^:J'^5' V;^/W7}s>'T5 K;d5-&*ix5o JlaBSJ^S 
5 / S<^^?^M^!^»i. 1 TiM 1 0 1?*)?. ;i i ;js*f 

(i. 2;/!;M 1 0 -efcs c t ui'^ fliflSi^am^-'i' 

[002 41 [^°'J-r — y^;VM.a:)U^']7i'.D-7-7^ 

iLi\ y/i^^v h^-vT^ hfe-cfi. ;Ky -v-tt^ui-Sr^" 

mi-r5:ii:i4S»^ 2t:|i?qcc»Jjfy^-7-f-'V'A(D 
®Jig^> -iryi'n-;7.T-trr— ^^(5^^cA{$:6t)^-^K■t■ 
5o wm^^sEtt. mmi^^^mi^snmi m^L-y-ty.^ 



(6) 

iK5fll^^gC*s 3 75^ 1 2 ©-{r H ^^J[^,^ic*s 3 75^ 
S -0-, -CO-*5j;tJf-COO-) (7) 

[0025] ^l!5JIS^F-»*S 3 Tim 2 W3i-7'-'i'?S©fiaj 
v';^ h^i>'3ii?:^, 1. 4-v?:^•^■t^>', 1. 3- 

e>ixS. i^mi^^®:*S3 75Sl 2®at;^7-/Hp©«Bji: b 

0?'^k**o^^5(lm^^igc^±. itb<(±2-eifo5ri:*sj; 
t 2 5 nm 7 5 */u%-e*> 5 r i: l 

<. 3 0 75S7 0^/V'%T?*)5:it*SJ:?)»*L<. 3 
575116 5^>'i'%T'fc5rt*5$?5fC$f*L<, 4 075 
S6 0^/V'%-Ci5^wi:*5*t*f*L.I/^o ^^D^'^Wk^ 

[0 0 2 6 J — ^S:fi<)/£:^fe-C-fe/VD— ;^Tirx— h^fg 

1 0 75^4 0K»%^**v5J:5tr.lSSi-5o -fe^-vn- 
;^T-fef^- hcoa«4, 1 0 75S3 0Ka%T?fc5:i^:/4S 

$feic*f^Lt\ mmmm (.^mm mjai-a 
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<(i6 0 0 O'C-efc'9. ^ t< tt8 OTi 

Mil o'c-efcs. 

[002 7] «-fife^^tt^»ffi?S-a-U-C*»^^^(-AnT 

t.v\i\ m7L\-t. -^^^y v^-Kz^o^isafrnw^m^^ 

[002 8] ?^*p^«?ffi»c J: 5 , igffi*i8SSi-5 wit 

n— ;^T-lr-7^— hroSH. r ©jg-a-ife+f- 1 0 75M4 0 

— ;^T-irx— 1 0 oKA'/oT-feSC t 

[0 0 2 9] m-^'^'k- 1 0 OTiiE- 1 O'C (Sf 

4 L<l4-8 OTliM- 1 Ot;. U< »4-5 0 

7!?M-2 0*'C. :gt>»* L<{4-5 0;^S-3 O'C) 

(-3 0 7!;iE-2 0"C) ^'T'HJST'^S, rwi^fc?^ 

8'C/5^tA±-t?*)5::i:*s$btc»*U<. 12 



(7) 

12 

t^jJi^^S 1 0 0 0 o'C/ii^Asgjfefitj^cjhpfi-c 

fo . 1 0 0 0''C/#*5!5W«)''£±PS-efc "9 . ^ UT 1 

0 ot:/#*5|lffl6<)'t±PST-fc5, '^ciJ. ?^£pj$^tt, 

[0 0 3 0] :mSr07I»^2 0 ot: (»SL< 

f4075S15 0"C. $f,tc:»*L<(40;/!)3il 2 Ot;, 

ftt)Sf^u<»i07ifM5 one) icipsi-st, 

V^;55^ 1 0 0 0 0'C/©>3i5S^6^''^±PST'fc t) . 1 0 0 
Ot:/fi>*5a^ff6<3'iJiPfi-Cfc ?) . ^ UTl 0 O'C/'^;*^ 

*^ ?>»^6^)/£*Pta?£^Jcii-^5 4 -CO^FbTCSiJo fdlET- 
20 fc5„ W±©J; 5»c:b-C. J^£^JSEds#btv5. 

to 0 3 1 1 ?^^^«lfe»c*5i,^T»4:, /&^«r©ifeS»-J: 

ap jaNF©MflE-t- i , mm^^ ^ms-r 5 r t as -e # 

5. Apffi*}J:r;««ffi«r3llfi-f-5fcfe»c:tt. iifffitt^Sr 

30 (mit& : 6 0 . 9 %. *S«¥*&fi-^S : 2 9 9 ) 

iP^^jttCi •? ;^ ^^/VT-feT^- h4^lc^Mbfc2 0«4 
%©^}K(4. .T^iljtaEllftJallJt (DSC) JciSi:, 3 

40 [0 0 3 21 m^Lit±^i'i3—:^T±'r—h^m (K- 
7*) y/W'^V hfetwi ip-t^un-xT-fe 

X- v- 3 v±#^JSr^APi-?. C t mjt. L,v\ K-r 

^-T/wAS-JF^^Ki-^o «S3iSy© K-->^»±. mM^H^ 1 

3S*5J:tJf|£«6:fy}*^::o^^T(4. *Bi^¥f 2 3 3 6 3 1 0 
50 1^2367603-^. 1112492078^. iRl24 
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92977^, |ll2492978-§-. PI2607704 

|^2739069-§-. |5)2739070-§-> ??B# 
fF6 40731 ■§-. 11173689 2%(D^m'imm. 
Bg45-4554-§-. 11149-5614-i-. ^IHBS 6 0 
-176834 -§•, lRl60-203430-i-. IrI62- 
1 1 5 0 3 5^c7?#^$gtC|E4fejJSfc5. K-T'fi. *S 
M.m*^ 1 0 "CtiT*^ K7 A ^ tt^O- K±fCBf£®i-5 r 
i:dSi?4Lt^. gS}SLTd^fe2#ti±ffilcSTT^jS-r 
5 r tmif. U V >o # e^nfc 7 >f A S: K7 A * 
>'K*-?>S'lf $ f)(ci 0 od-b 1 6 o'C*T?5iiS*: 

a-h<^:^)tfi. #^^5- 1 7 8 4 4^^i^ 
«»c:|E«*s*)5o r(75:^fetcj:5i:, »ttiS*>fefii]^ffit!3 

[0 0 3 3] -fe-'Ha— >^T-feT— h^-f/vAKlfl. ^tft 

(TPP) ioiUth y i?' U-v'/V*J^73.— h (TC 

p) , '^:iL'f-;V7^\^—V (DEP) . 'J'-:f'^J\^y-^\^ 
-h (DBP) . v;;*-i:'5^/W7^ U— h (DOP) . 

h (DPP) *iJ: v?^'9^/i"^=^ i^/v- 
y^u—V (DEHP) !65-^*tl-5o ^'^iv-^^^x^T'/u 
CD{?iI('»±. 0-T-fr5^/V'^3i>-^ h y rc^;v (OACT 
E) *5j;t/0-T-fe^/V'^:3i>'gf h (OACT 

•^^nS. 7^/V^3i^-r/V'^nlM?f'l (DMP. DE 
P, DBP, DOP. DPP, DEHP) *S»4b<ffl 

l^^H5„ DEPJSit/DPP^JSiltfcSfibVo BlM^J 
rogsAoSfi, -ir/vn— ;^:i:;^t-/'K:o4coo. 175^2 5 

[0 0 3 4] -fe/i'D— ^T-fex- h^-Y/WAjcli, ^Mt 

i>X\'\ ':^'itPi±m^O^^Xit. 9 9 2 0 

l-§-, iRl5-1907073-§-. Ir)5-194789 
|H5-271471-§-. 11)6-107854 

>K ( V'-zf) (0 0. 0 1 TbM I Hffl:%T*fe5 w t mi--^ 
L<. 0. 0 175SO. 2|C»%'efo5:ii:*s$?>»-if 



* \ sy)pg*5 0.01 mMYo^mx-hi t , i^^kis 

V (BHT) , h y 'O'i^/VT 5 V (TEA) Sr3^»f-5 
[0 0 3 51 ir/wo— ;^7'-lr7'— h7^/WA(4, $e>(- 
10 #5. J1#1^^H, 3 753gi 0 0%T?fe5r L 
1 4 0 /imX-feSr i:i6Sif4 L< V 7 0 7iMl20/zm 
100 3 61 [7Ky-7-7'l'/l'A<0«ffi«iS] 

7:^|E^iaS (Tg) £AT. 1 5 CCWTi: 

^ /VAWSSn^^^/Vdsi— 5 5 Till 7 5 mN/m-CfeS 
:Lt1)m-i^\^<. 6 0 7!7ii7 5mN/in-C*)5;it*s$ 
^tCif^bV-'. 3!Ky-=?— tt 

rj&Hoas8tf£:fflj (yr^'TX^ti 9 8 9. 12. 
2asw^^srj}^y-7-7^/vAfcMTu. mm(o^m 

tfg[|c:J:t)7-f/uA<o«ffi3i^^W:¥-SrSffi-C 
(0 0 3 71 UAT, TJ\^ti^Jm\t^M.^^r>m\^o^^ 

X. **^6«)fctftpji-5. r/w* y '5rv<k«iafi, ^y^ 

fob, 7Ki5feL-C^J^-r5f--l'^/i'-CtT^?tt5:ii:;65iff^ 
*iJ:t;7K^'^b:^ hy ^'A^^ds^lf r-'U* 

yjgJKtf«)7kK^b-r;«-i'roa^j»fl[f±, 0. mnm 

3. 0NT*fc-5::ii:/45$?* L<. 0. 5N7!;M2. ON 
0 7iM9 O'CW^H^iSif^ L< , 4 0 TiM 7 0*0*5$ ib 
10 0 3 81 ^y -7-7^/VA tfSfattft-^!!^^ 
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»i. HulE©^!'-^— ^^/v-Ac^ifc. larSi^iSrMlSb. 

^c:o^^Tf4. <l^fMW-7-3 3 3 4 3 3 €-<i]:r#tCffii6j!)S*) 
■5, ^*^<OJ¥$tt, 0. l7!;S2/im-Cfo5r.t;4Sif 

[00 3 9] [SfilSlM SfilS]flg(4, ^^^I^ttifcorSfs 

it). ffii^siHeds^D5Bai6iBit*pe>JvTi/>5. iai^iigi 

mhm^>^1i^h^^1t.^. i»7kttSS:;Ky br^/VT/va- 
i^ii5 6£IJbOflgfl»i^S (iff* b< ttTv-w^f-zw^^^fiT 

LV\ ii^S<O0iJfC(4. -S-. -C (CN) Rl 
-NR2 -CS-tiXXl^tlhom^^io'tA^-^t. 

[0 0 4 0 1 dfy f =>'t'T/U3-yKO{BlJ|SJr^7KtiaS: 

ffieoT-lr'^/vS (-CO-CH3 ) (O— $8Sr. j^lS/^^ 
iS;4?7a±<7)Tv'>'US (-CO-r3) lcB^J^;t;}xtf 
r3 (4. ^^J[gi^ic;45 6a±«^/lgWl^S^fc»4^ 
«i^S-C'fc5, rlTlISf^^l'iJKy t'-/l'T/l'3— -'I- (M. 
MP103. MP203. R1130. iJ'^^ (t*) 
ffiS) Srffll/^T'biV^ iE|S]|]IICfflt>5 (^tt) dfyf:^ 



(9) 

;Ky f-^^v-ryvn-yKOfi-g-^fi. 2 

[00411 MS^S*t4Sf--&*n5 

30 -tt^J-^W^JStfT^f*. 0. 0 0 175MO. 7-r^h^:it 
7!)mt.\^\'\ W'^m&i^^^tt. ^:wsai6]:yt^i&@;£-t- 

[0 0 4 21 )t^M:^+tgfi. M(o—m{^^^i.mmm 

^J; r> tRSSS*lfi]©SSf*AS:*:#'fe^|]BSf14Sr*-i- 
-5o *#^:^t4Sf±. mxE-t-5ieifi]J^tcJ;o-CR^^^t 
-g-i|^Sriai*)$it. ^(Dffi(6]^liOR^:|:)t{t;-&^^ll^-t- 
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17 18 . 

10 0 4 3] nm.m^'^m\i. WL^fa-^cM. (c oestrad rate. ii^s=sr5gAi-5o itfo-c, fi-g-ttssr'N-tsn 

eetal., Mol. Crysr. Liq. Cryst. , vol. 71. page 1 ^Jbt-ft-g-^JJi. TIB^ (III)-e^^PS4^5^b'g•i^•t?^?5 

11 (1981) : p^-ft^^^i. ^fiHb^^Si, No. 2 

2, t^fs<^ik#. ^5*. ^1 0^^21(5(1994) ; B. K [0 0 4 4] (III) D(-L-P)n 

ohneetal. , Angew. Chem. Soc. Chem. Comm., page 1 iSl't'. DttRffi^^^ T-^fc "J ; L ttH-ffiroiS^ST?*) 

794 (1985) ; J. Zhang et al. , J. Am. Chem. Soc, vo fj , P fia-g-'ttS-Cfc t) . -5rUT, nH4:7!;Ml 2 

1. 116. page 2655 (1994)) tCfE^$nT^>5.o R^4^ ^TfeS, R^t^='T (D) COi?iJSrWT(OT:-r, i^T<?3 

'^t:-a•ife<DM'a•^co^,^T^i. #W¥-8-2 7 2 s 4-aj^tc: #^J{ct5^^-c. LP (ifcHPL) <±. "-ffio^^S 
IE«fe!5Sfe5o nffi*t'ft:'S-'feSrS-&fcJ;!3@:ti-5^i!t)tc: lo (L) iS-a-ttS (P) i:«75mi^-^t?-1irSrE*-r5. 

fi. nffiife^li'^iferoRaS:|^='TlC. g^Si: UXm-a-li [0 0 4 5] 

(Dl) (D2) 



[004 61 



[004 7] 




[004 8] 



[^k4l 
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(D13) 

PL LP 




10 0 5 3 1 

(D15) 

PL LP 




[0 0 5 4] ^ (III)^CJ3^^T. ZM^W^^ (L) 

CO-s -NH-. -0-. -S-*3j;U«-?:iT.5><Oitei?^ 

5 i¥ J; 9 il tf H 5 ~ •(ffi<?5a$^S-e fc 5 d t 

*S$f*LV\ (L) T/V^l'i^S. T 

y — -co-. -NH-. -o-Joiu^-s- 
fficoiiigs (L) tt. T/w^u-vs, ry-u-i^aix - 

C O -*J i tj«- O - 5? jfc J: t) ilfi^xS ~««SSr 

^if.^^^tt. 6 TiS 1 0 -Cfo 5 :i i: d^^f ^ LI ^, 

[0 0 5 51 -fficoiS^S (L) O0iiSrti.T»-^-t« * 
ffl!l*SRffi^3T (D) H^-g-L. :&(|j*sa[-g-14« (P) 

(PI) (P2) 
— CH=CH2 — CECH 
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22 

(D14) 



PL LP 














L 1 : 


— AL"CO-0-AL- 








L 2 : 


-AL-CO-0~AL-0- 








L 3 : 


-AL-CO-0-AL-0-AL 








L4 • 


-AL-CO-O-AL-O-CO 








L 5 


-CO-AR-O-AL- 








L 6 


-CO-AR~0-AL— O— 








L 7 


-CO-AR-0~AL-0-CO 








20 L8 


-CO-NH-AL- 








L 9 


-NH-AL-O- 








LIO 


-NH-AL-0-CO~ 








[00 5 61 Lll:-0-AL- 








L12 


• -O-AL-O- 








L13 


. -O-AL-O-CO- 








L14 


: -O-AL-O-CO-NH-AL 








L15 


: -O-AL-S-AL- 








L16 


: -O-CO-AR-O— AL-CO 








L17 


: -O-CO-AR-O-AL-O- 


CO 
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: -O-CO-AR-O-AL-O- 


AL 


-o 


-c 


o- 










L19 


: -O-CO-AR-O-AL-O- 


AL 


-o 


-A 



L-O-CO- 
L20 : -S-AL- 
L21 : -S-AL-O- 
L22 : — S— AL-O — CO — 
L23 : -S-AL~S— AL — 
L24 : -S-AR-AL- 

[00 5 71 (iii)o«-&tta (P) tt. a-^SiS^T^ 
40 asHdjS^CTi^r^-tSo S-a^14S (p) <n>m^'iKT\^m 

-to 

[0 0 5 81 

({b 1 0 1 

(P3) 

— CH2-C3CH 



[0 0 5 91 



[^ki 11 
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(P4) 

— NH2 



(13) 



(P5) 
— 6O3H 
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(P6) 

— CH2 — CH— CHg 



[0 0 6 0] 



(P7) 

— C=CH2 
CH3 



* * I^fk 1 2 ] 

(P8) 

— CH=CH-CH3 



(P9) 

— N=C=S 



[0 0 6 1 1 



(PIO) 
— SH 



^10$^$ [^ki 3] 

(PU) (P12) 
— CHO —OH 



[0 0 6 2] 



[0 0 6 31 



(P13) 
— CO2H 



(P16) 



★ ★ [^k 1 4 1 

(P14) 

— N=C=0 

i5r ^ [4k 1 6 1 
(P17) 



— CH=CH-n-C3H7 — CH=C-CH3 



(P15) 

""~CH H — C2H5 



(PI8) 



[0 0 6 41 ft-a-t±s (p) rt. ^^fps-a-tts (p 

1. P2, P3. P7, P8. P15, P16. PI 

7) ^fctl^i/Kdrv-S (P6. PI 8) "CfeS :i i: d^jif 

3i'9^W'>'tt^iain«-&tt» (Pis P7, PS, PI 
5, PI 6, PI 7) -CfoSwir^isafc^SLl/^ ^ 

'i^^fis RS^^^r (D) <Daig(cjs:DT^;t$*v 

[0 0 6 51 E|fi3$-&fcFq^4^'ft:-g-^S:s iH|ii]4^^$rJi 

-^^V^.-Mt-^!^ (*H#fF2 367661 ID2 
3 6 7 6 7 0 ^-oy^m'M^sim . T'>a^ l^oi—T'/U 
(*IB!!$fF 2 4 4 8 8 2 8 ^mf^WW . <x -i^^t^^K 

mmmj^^mT'yo-(>"{t't^ (*(iii$if2 72251 

2-§-^*ffl»fE«) . ^i|0C^y V-fb-g-it^ {*|li|tf^3 0 4 
6127^. 1^29517 5 8 •^•(D'g-BJ^Sffiii) x h 

fr hvtc0^fl^-g-i:>-li: (>|tH#rF3 5 4 9 3 6 7-i-P^^D 



60-10566 7^^«. ?|eB#rF4 2 3 9 8 5 0-§- 

4 2 1 2 9 7 o%m-mwm ?t«-e-r^*& 

'm<r>'&mWL\-t. m^^<DmB^<n>o. oi7!;M2 0|C» 
%T*)5r2:*s»*U<, 0. 5 75M5SS:%-C*>5r 

2 OTi^S 0 0 OmJ/cmZ -C*>5r i:i6S^:f* b 
<. 1 0 075S8 0 Om J/cm2 

[0 0 6 61 [<g3t«] -m^. jss^^iseiwfflv^ t> 
so [,\ z^XoizLx. 'MM.&t)^i 0 onmi 0 0 0 b/ 
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m2 /2 4 h r Vh^^^^m^^- h hMWit: 

[00 6 71 m^mTT^mm:^ :^?^m<otit^mm^y- h 

L-Ttt. TN. MVA, tSjlTJ^OCB 

%m*''hfj:^o ^Sir/Hi. -tfc<?3m®a«»ra»-?^s 

5rfflJ^t-CV'>5. O C B ^— K<©^^^^iEa<0®^. 
[006 8] *liPJ<D)t#«ri»V- hSr}8tS«^^S«- 

[00 6 9] VA^— KOjS?a^ir/WT-f±. mjE*EP*PB# 

^-KofS^-fe^V't-tt. (1) ^^iSStt^^T-iSrSffiM 

JC7K¥^(ciB|Sl$-tir5Sfe»WVA^— KOrlSfS-fe/i^ 
5P2-176625 ■§-<2;i$6jEtt) f;iJPx.T, ( 2 ) ISIf 
'k^i^Otz.if). VA^— KSr-7yvf=-K;^-rWt;L-fc (M 
VA-=e— KO) r^^-fe-'l' (S I D 9 7. Digest of tec 
h. Papers if^M) 2 8 (1 9 9 7) 8 4 5fS®) . 



(14) 

K (n-ASM^— K) (Djg^iryv (B^fKa^aftB^ 
#<0^ffi*5 8~59 (1998) UW.) i^^XS- (4) 
SURVA I VAL^— Kf^j^al-tr/V (LCD-O-^- 

[0 0 7 01 OCB-=E~K<Ofi«S-fe/Vfi. ^ttj^B^att^i- 

/tJKfa^^^S-efo 9 , >|tHf|#ff 4 583825 PI 

5 4 1 0 4 2 2#<D=8•W)WS^-Ki^Si^XV^5. 

mmm^^i-^o ^©fc*. w<^?ss^— Kfi.. ocb 

(Optically Coapensatory Bend) ffifi-=t— K t t>H¥fftt 

6 075S12 0* ^wiat^i^Ba^6]U-Cv^^, TN*-K© 

20 [ 0 O 7 1 1 

*S 1 0 O 1 0 0 0 g / 2 4 h r Xh 5 r t 5: 

VA (Vertically Aligned) 12. O 
CB (Optically Compensated Bend) . TN (Twisted 
40 Nematic) M<O^S^^^a> io iO^SltSjS^^^iS 

[0 0 7 2] 
[00 7 31 
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S^'(tfiE6 0. 9%<D-fe/Vci— ;^T-fe-r— ^ 



[0 0 7 4] SiJ©$ TSarou'^'— X 

-iXg V±#^l 6ft»$IJ. ^^UV^'ci7'f K8 0K 

3 >'±#^i»l^?S 2 5 mAU^m.-^ bT K 

■fe/H3-;^T-fex— M 0 OKiglStcl^Ur, 3. 5K 
[0 0 7 5 1 

[<t; 1 6 ] 
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10 0 Ki^ 
7. sKSias 
3. 

3 0 O^S^B 

5 4«1:95 

1 IK*^ 



[ 0 0 7 6 J K-T-Stx ^^^^ KSEJi^Srffll^T 

JgffUTv -fe^vp— ;^T-1r-7^— b^-f/VA (ff^ : 8 0 

(M-150. (^) SrfflV^T. fe«5 5 

0 nmlCfcttSR e V'^—y'—'y^ ^'{iSia J;ZJ5RthU;J' 
— t"— V3>'feSrJai3tbfc» ^*»4^ 1 

Z0 2 0 8^fefl= (4 0'C. 9 0%RH) \^-<ZWm.^^m 
;£Lfctr^, 4 5 0 g/m2 /2 4 h rT'^jofdo 
[00 77] [|ltS««J2] Tia®ia^'fe;S:5=afv-v:/i5' 

[0 0 7 8] 



[0 0 7 9] SiJW$^v'>':J^^V^'lc, TIEO^t?— 
-v-3^Ji#»j2 5«»^. i3j:t;V:^ci'^drf-:^7 5 

3 ^±#^J^yiS trPM b fc, v- P :^ u 7 V^fK 4 7 

3 V±#«IO^APl:f4, V:;'n;e-U7-f ^-9 SSS^Pt- « 

[0 0 8 0] 
[^kl 71 




[ 0 0 8 1 1 #b^xfc K-T'tTx ^^i^ K«g5faSrfflV^T 

(3fe^«ifav— h) ^COV^T. aiy^'y^-^?- (M- 

15 0. B*^>5fe m m 5rfflV^T. rSft 5 5 0 n m 
tcjBttSR e u^— 7^— v-3 >iit*5J:t>*Rt.hUc5'— r — 
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Satfcv'c? a:t^y ^ >-y^ /^J>-t:. J I s z o 2 O 8 

.^{1^ (4o*c« 9o%RH) \zxmmm^m^vtzt:i 

5> 2 0 0 g/ra2 /2 4hrt?feofco 

1 0 0 8 2 1 immm 3 ] jsn^fg^* s u^tA 

o^^T. 3:^yyy/-c?- (m-iso, s*^>)t 

(t*) Hi) «rffll/'>T. jS*5 5 0 nml;i*Jft5R e Ui? 



(16) 

-3-^-- C2 8m 1 /m2 6 O'CcOtaffl-C 

6o#, $e>fc9 o"c<ojas-ei 5 os>^i^bfc. j>: 

2. BnmT-aiJ^) t 4 5' Ol^lSllr, ?|0^bfcje»-7 
[0 0 8 3] 



[0 0 8 4] 





1 OSJISB 


tK 


3 7 1 MM^ 




1 1 9SJ:lHS 




0. smm^ 



^ ^ litis] 



— (CH2-CH)„j,— — (CH2-CH)o.i 
OH 




— (CH2— CH)ij,o — 
O-CO-CHa 



0-(CH2)4-0-CO-CH=CH2 



[008 5] (^mm:)f^(omm ffiisiis±»-. tie 

OR^4^ (jS^tt) ^^-^^4 1. Gig. 

. (v# 3 6 0. ±m^mitm (.mm.) 4. o e g. -t 

/Un-;;^T-fex— h"^'?-^— K (CAB 5 5 1-0. 

2. -T-^^ h-7>''5r 5 ;*/V'?±SU) 0. 9 0g. -fe/Vn — 
;:^T-t7"— hT'"^^— h (CAB 53 1-1. — ^ h 
-v'>'-ir$:*/wtt®5) 0. 2 3g. *M^Mi&?fiJ (-T/v;*/ 
dE^zrT-9 0 7, '?-/<;if-C ^-ItS) 1. 3 5g. liiS 
jlfi] (;^^^3.Z-DETX. B^-fkS (tt) M) 0. 4 
5gSr. 102gO^ ^/Waif^yW'^ h^-lc^® LfeM* 

tcilAijWifC. 1 3 0'C<DlI?HffT?2^^ra:)!)ni!iL. R 

R 



★ffi<^t'fb'&'fe>SrBaiSi$-e:fc. jJct;^. i 3 o"t:T-i 2 ow/ 

(CUT. )t#^:^1±«SrJi^fig;Lfc. 5 4 6 n m-r?a!l 
;eUfc^*M*ttS©R e U^'— ^-i^3 ^-filtiS 8 n 

(mmn) l±^i&-X?4 0* -Qhotc. ^*t±^l^ 
td:^-!-. $^f-. ^#?>^^fc5t^«r«i^- KSr. J I SZ 
0 2 0 B^feft (4 0*09 0%RH) JCTi®}a«S:»l5t U 
fci:^^. 3 3 0 g/in2 /2 4h rt?*>o;fe:. 

[0 0 8 6] 

[^k 1 9 1 




Ft-O-CO— 0-(CH2)4'-0-CO-CH=CHa 
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^yi^ai!ruy^:^^m^mn\-'1^. * * [0 0 8 8] 








T-Y^y (J SR®!) 


1 0 Of 






4 0 Of 





[0 0 8 91 K-^tr. vmim.^my'^x 

SfEi6s d;*-^^-^ >'7'f /WA : 5 0 ;z m) Sr 

■Rv— h) ^CO^^-C, :j::y T'V;^— (M-15 0, 

R e VfiiEjSiUSRthW'^— 9^— v-g :^fi£5K 

^1^ 



^o^j-U^-f V^'T/VASr. J I S Z 0 2 0 (4 
0"C, 9 0%RH) {CTSSaSrZM^eUfct w^), Ig 
/m2 / 2 4 h r-efoofc, 
(0 0 9 01 











Rth 














3. SW^U 


2 5% 


4 0 nm 


1 3 0 nm 




5. OHfi^ 


1 4% 


5 0 nm 


2 4 0 nm 




7. SKiSU 


8% 


4 0 nm 


2 2 0 nm 








4 nm 


8 n m 



[009 11 [|diS^J4] JgffiLfc^y if=/V.T/V='- 

/l-A (7v?^<y^TD8 OUF. Si^X^-f/VA 

(t*) {c-ir>'-fkftis^tfv^Bfi«3#(tfc^, 8 O'er- 

1 0 ^fSi fJliS $ fco <l^t/K<^®iili t ^JiS^J 1 X'^m 

[009 21 [HJSfiSJS] lllS^J2-t?f^Jl{Ufcv'^ n:;^- 
^7^V7-f/vA ^Srffli'^fcfii^fi. 

[0 09 31 [*ite0iJ 6 3 %mm 3 -Cf^^ Lfc^^M« 
[0 09 4] [i:k|Sf0iJ2] j^f* bfc^y f ii^/l'T/Wa- 

8 ccT-s oi5-rpaai^$itfc;45, 

[0 0 9 5] [HiSIJil 7] SEElS]S!!>S^-lr/i'Sr{£ffl U 



fcffi^l*^S?S (VL-1530S. g±xS m 

-V^mt^y^s •f-tt?i3tcm«fil4T?'f^MLfc<S^t«Sr, 

Stufc. f^$liLfcffiS*^sa^c:o^^-c, (ez 

Contrast 160D. ELDIMttM) SrfflV^T. 

(LI) (L8) *-eco8^pg-cta»:ftSra'j 

[009 61 imMm 8 ] SBfiEl6]Mf^S-fe/USr^6ffl L 
fcJ0?BB«^^B (VL-1 530S. ■S±il (t*) K) 

LC2-5618HCS. (t*) iJ" y :VS8) Sr— tit 

/^^i^?fi^-0^^-C. tJi^il (EZ contrast 160D, ELD I 
U^m «rfflV>T. (LI) 3!i>f>e«S^ (L8) 

ii-C'c0 8iapi-C!a»^Srffl:ttfc. fg*Srll2a{c^ 
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[0 0 9 7] litmm 3 ] ftiti^|S]S^SfB-fe''^Sr^6ffl t 

fcfSs^B**^^* (VL-1530S. ■S±m (t*) M) 
jCOV>-Cx aiD^^^ (EZ Contrast 160D, ELD I Mlt 
i!) SrfflV^T. H^/T: (LI) A^be^.T: (L8) ST** 



54r 

[0 0 9 8] 
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(i£) mfiy(Dis§iiis^ 
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9 6 ©SK^tt'fk'&'fe (ZL I 113 2, ;</V'^ttS!i) 4: 

SEAL, -^>'KSS|6l?K^-fe/v?rft]KL^o f^^Lfc-^^^ 

^3« 



L 1 t L 2 t<om<OS.^ 

m :^mm<D^ t'>'i/:^tSi t id5S¥tf t -5 J: ^ tcia« L 

LT, ay;^^ (EZ contrast 160D. ELD IM^M) ^ 
ffll^-C. la*^ (LI) (L8) *T-©8® 

■to 

[O 1 0 01 
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a;6Lfc. ig*?r^3^JC7 



iii&0y9 



8 0' 



8 0" 
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( 0 1 0 11 mmm 1 0 : t Nmm^'t/^'tmf^ 

tSa^^^SSa (6E-A3, (») Si) l-IStt 

fco ll^*(ft'J®ffi[5tlR©^«I*sj;T:^|6]tc. ^:LT. 
Ot^T. PJ^S^ (EZ Contrast 160D. ELD I MthS) 
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★ ^ffll^-C. (LI) A^bBmTT^ (L8) *^08 

[01021 [Jti!^0l4] TN®?i$^-lr^i'5r^fflUfc^ 
ft^^Sa (6E-A3. v'-^-T" (*^) M) 
■C, m^Wt (EZ Contrast 160D, ELD I MttM) Srffl 
V^Tx (LI) d»P>e*^ (L8) ii-e©8i 
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10 10 4] 1 1 ] 

5 9. 7%©-fe>'VD-;^T-fex- M 2 Ofifig?. 
73i=/U7i>;^73i— h 9. sefiiSfS. \fysu=^fV'^y 
al=/^A|^;^7 3l— h 4. 6 8M*§B. TfBcoi^^— r— 
'>^>-±#^Jl. OOaiSB, S y-<Vv^/WT5>'2. 

ooaasB, ;>«^U'V^D!J KS4 3. 1 4asaj. ^ 

^y— /ugg. 3 5fiS:g|J*JJ;ofn-y^y— /n 9. lo 

10 10 51 

Hb2 0l 



L/5'-?-5/3V±ITJa CH3 




[0 10 6] m-htifcY—-:f-k. ;5f7;^tg±»C«f£igL. 

^?a-ei^Ft.m)!S^. 4 5t:-c*5i>PBmjls$-a:fc, 
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F^^ — 2H049 BA02 BA06 BA26 BA27 BA42 
BA47 BB13 BB42 BB48 BB49 
BC03 BC04 BC22 

2H091 FA08X FA08Z FAUX FAUZ 
FB02 HA07 HA09 KA02 MAID 

4F071 AAOl AA09 AE22 AFOSY 
AF31Y AF35Y AH19 BCOl 

4F100 AHOIB AHOIH AJ06A AKOIA 
AROOB AROOC BA02 BA03 
BA07 BAIOA BAIOB BAIOC 
CA30B GB41 GB90 JD04 
JL02 JNIOC JN30A JN30B 
YYOOA 

4J002 AB021 BG061 BKOOl EA066 
EC016 ED056 EE036 EF076 
EF116 EH126 EL076 EL096 
EN066 EP016 ES006 ET006 
ET016 EU026 EU036 EU116 
EU136 EU146 EU176 EU226 
EU236 EV046 EV236 EV266 
EV306 EV326 FD206 GFOO . 
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5G435 AA06 AA14 BB12 FF05 HH04 
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